Some Problems for the Heating and Ventilation Engineer G. DISCOMBE (CENTRAL MIDDLESEX HOSPITAL)
The heating and ventilation of laboratories
The heat production in various parts of the present special difficulties for the architect and laboratory can be calculated, and Table 1 gives specialist engineers. Possible sources of heat some typical figures for a washing-up room. within the building are always numerous, may It is assumed that heat is lost at the same rate be large, and must be carefully considered in as that from exposed pipes by natural convection. the earliest planning discussions.
It is clear that heat may be released at a rate of ). The heat production may differ except at night, These calcula~lOns make no 10 or 20 fold between different rooms and in allowance for the effect of releasing steam from . .. . the autoclave or hot air from the ovens and it individual rooms will vary throughout the day. should be remembered that this room is usually To this must be added the changes resulting small and the humidity high.
from solar radiation, which may be large, and Similar calculations may be made for other will be~wit~hed. on and off by~louds.~n rooms containing heat producing apparatus. example IS given m Table 2 for a wmdow facing A Bunsen burner consumes at least 5 cu. ft. of South-west, in English latitudes, on a summer gas per hour and this produces 2,500 B.Th. U., day. It is apparent that if the washing-up room (Table 1) faces South-west, and has a window area of about 40 sq. ft., the total maximum heat flux may reach 25,665 B.Th.U./hr. (7'5 kw.) and values of 19,000 B.Th. U./hr. (5'5 kw.) will be frequent in summer. In contrast a laboratory facing North-east may receive only one tenth of the solar radiation of a similar room facing South-west.
Laboratory design therefore needs careful analysis of the probable heat production and its variation in each room; those rooms which generate most heat, or contain heat sensitive equipment, must be specially planned.
It follows that each room needs individual control over its heating.
Natural ventilation is often preferred on grounds of cost and comfort and may be quite suitable in rural areas. In industrial districts, however, artificial ventilation is preferable, as this minimises dust and contamination of apparatus and solutions and gives a more even temperature distribution throughout the building. The thermal transmission of a single glazed window is approximately twice that of a double glazed one and it is also more draughty. On a cold day this can allow the entry of sufficient cold air to disturb the temperature relations in an experiment. If benches are run along the outside wall of the building double glazing may be essential and this would demand artificial ventilation with good filtration. If single glazing is used the best method of heating is probably by radiators, set in grilles in a wide window sill behind the bench, but rising air currents may then be troublesome. Heating ceiling panels are satisfactory for rooms more than 11 ft. high, but not for lower rooms.
The best method of minimising the effect of solar radiation is to intercept it before it enters the building. Retractable canvas blinds outside the window, or venetian blinds inside, are inefficient methods as they usually intercept light as well. Heat absorbing glass, as the outer pane of a double window, will absorb 36 50 %to 60 %of the radiant heat. Better results can be achieved by proper orientation of the building. During working hours the maximum heat flux occurs on a wall facing South-east or South-west and it is therefore best for the laboratory windows to face either east and west or north and south. With any other arrangement the heat flux will be high in the morning (S.£.) or in the afternoon (S.W.).
Attention must then be paid to reducing the amount of heat generated within the laboratory, and this can be done by insulating heat sources wherever possible.
Polyurethane foams are often suitable, as these can be sprayed on as a liquid, do not readily burn, are stable up to 200°C. and bond well to most surfaces. These can reduce heat losses by about two thirds. Steam produced by autoclaves etc. must be removed rapidly. This can be done if all the heat producing units in a washing-up room, for example, are arranged down one side of the room and screened by insulated metal sheeting rising from the floor to the ceiling. The moist hot air can then be extracted with a suitable fan and replaced with cold unfiltered air.
In a biochemistry laboratory a certain amount of space must be allowed for fixed equipment, and a department employing 4 to 6 people will need not less than about 400 sq. ft. for this purpose. Smaller laboratories are likely to require at least 180 sq. ft. In addition each worker will need a minimum of 100 sq. ft. and preferably about 120 sq. ft. The total area required will depend not only on the amount of bench space needed but also on the space or volume required to dissipate the heat produced by the occupants and the apparatus. This may then become the critical factor. Staff can only be crowded when rooms are high, and the number of air changes per hour will then determine the area or volume per worker. In a room with no heat-producing apparatus the critical volume is about 450 cu. ft. per person. When there are other sources of heat within the room a larger volume, or a higher rate of ventilation, will be required. The plans and fittings of the new department of Clinical Biochemistry, now being erected at Oxford were presented and discussed. As in many other laboratories, the shape and size of the building were fixed beforehand and so compromised many of the suggested plans.
The Plans and
The space provided was 7,600 sq. ft. and a
